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Understanding and solving inequalities is a fundamental aspect of algebra that allows us
to determine the range of values satisfying certain conditions. The inequalities 10 + 2w =
22 and 5w - 8 > -12 are linear inequalities involving a single variable, w. Solving these
inequalities provides insights into the permissible values of w that make each statement
true, and subsequently, the combined solution satisfying either or both inequalities.

In this article, we will explore the step-by-step process to solve these inequalities,

interpret their solutions, and understand their implications within the context of algebraic
problem-solving. Whether you are a student preparing for exams or someone interested in
sharpening your algebra skills, this comprehensive guide will clarify the methods involved.

Context and Importance of Solving Inequalities

Inequalities are expressions that compare two quantities, indicating whether one is
greater than, less than, or equal to another. They are essential in various real-world
applications such as economics, engineering, and data analysis, where constraints and
limits are common.

For example, in budgeting, inequalities help determine the maximum expenditure
allowable without exceeding income. In engineering, they help define safe operating limits
for machinery. Understanding how to solve inequalities like 10 + 2w = 22 and 5w - 8 > -12
enables learners to analyze systems, optimize solutions, and interpret constraints
effectively.

Step-by-Step Solution for the Inequalities

Let's analyze each inequality separately, then synthesize the results.



Solving the First Inequality: 10 + 2w = 22

Step 1: Isolate the term involving w.
Subtract 10 from both sides:

\[ 10 + 2w \geq 22 \]

\[ 2w \geq 22 - 10 \]

\[ 2w \geq 12\]

Step 2: Solve for w.

Divide both sides by 2:

\[ w\geq \frac{12}{2} \]

\[ w\geq 6 \]

Result: The solution to the first inequality is:
\[ \boxed{w \geq 6} \]

This means w can be any real number greater than or equal to 6.

Solving the Second Inequality: 5w -8 > -12

Step 1: Isolate w.

Add 8 to both sides:
\[5w-8+8>-12 + 8]
\[ Sw > -4 \]

Step 2: Solve for w.
Divide both sides by 5:
\[ w > \frac{-4}{5} \]
\[w>-0.8\]

Result: The solution to the second inequality is:



\[ \boxed{w > -0.8} \]

This indicates w must be greater than -0.8, but not equal to -0.8.

Combined Solution: Interpreting the Inequalities

The original problem involves an "or" statement: 10 + 2w = 22 OR 5w - 8 > -12. This
means that w must satisfy at least one of these inequalities to be part of the solution set.

From the previous solutions:

-W=06
-w>-0.8

Since w = 6 implies w > -0.8, the combined solution set is the union of both:

\[ w > -0.8 \quad \text{or} \quad w \geq 6 \]

But because w = 6 is a subset of w > -0.8, the overall solution simplifies to:

\[ \boxed{w > -0.8} \]

This is because any w greater than or equal to 6 automatically satisfies w > -0.8.
Therefore, the entire solution set is:

\[ \boxed{w > -0.8} \]

Visualizing the Solution Set

Graphically, the solution can be represented on a number line:

- Draw an open circle at w = -0.8 (since the inequality is strict, w > -0.8).
- Shade all points to the right of -0.8.

Similarly, for w = 6, draw a closed circle at w = 6 and shade everything to the right, but
since w = 6 is included in w > -0.8, the overall shading starts at -0.8 (not including -0.8
itself).



Additional Considerations and Special Cases

While the solutions for these inequalities are straightforward, some common pitfalls and
related concepts are worth noting:

- Reversing inequality signs: When multiplying or dividing both sides by a negative
number, the inequality sign must be flipped.

- Strict inequalities vs. inclusive inequalities: > and < are strict, excluding the boundary
point; = and = include the boundary.

- Union and intersection of solution sets: The "or" statement corresponds to the union of
solutions, whereas "and" corresponds to the intersection.

Real-World Applications of These Inequalities

Understanding and solving inequalities like these can be applied in various practical
contexts:

1. Budget Constraints:
- Suppose w represents the amount of money allocated for a project.
- The constraints w = 6 and w > -0.8 could model budget minimums and maximums.

2. Engineering Safety Limits:
- Ensuring variables stay within safe operational ranges, like temperature or pressure,
often involves inequalities.

3. Data Analysis and Thresholds:
- Setting thresholds for acceptable values in quality control or statistical analysis.

Summary and Key Takeaways

- The first inequality 10 + 2w = 22 simplifies to w = 6.

- The second inequality 5w - 8 > -12 simplifies to w > -0.8.

- Since the problem involves an "or" condition, the overall solution is w > -0.8.

- The solution set includes all real numbers greater than -0.8.

- Graphically, this corresponds to shading the number line rightward from -0.8, excluding
-0.8 itself.



Conclusion

Solving inequalities is a foundational skill in algebra, enabling us to understand
constraints and feasible ranges for variables. By carefully isolating the variable and
considering the nature of the inequalities, one can derive precise solutions.

In the context of 10 + 2w = 22 and 5w - 8 > -12, the key steps involve simple algebraic
manipulations leading to the solutions w = 6 and w > -0.8. Recognizing the logical "or"
condition simplifies the combined solution to w > -0.8.

Mastering these techniques enhances problem-solving skills and prepares learners for
more complex algebraic and mathematical challenges. Whether applied in academics,
industry, or research, understanding how to handle inequalities is an invaluable
mathematical tool.
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Frequently Asked Questions

How do I solve the inequality 10 + 2w = 22?
Subtract 10 from both sides to get 2w = 12, then divide both sides by 2 to find w = 6.

What is the solution for the inequality 5w - 8 > -12?
Add 8 to both sides to get 5w > -4, then divide both sides by 5 to find w > -0.8.

Can I combine the inequalities 10 + 2w = 22 and 5w -8
> -12 into one solution?

Yes, but since they involve the same variable, you can solve each separately and then find
the intersection of their solutions to get the common values of w.

What is the overall solution set for the system: 10 + 2w
= 22 and 5w -8 > -12?

The solutions are w = 6 from the first inequality and w > -0.8 from the second, so the
combined solution is w = 6.



Are there any restrictions or special considerations
when solving these inequalities?

Since the inequalities are linear with no variables in denominators or radicals, the solution
process is straightforward. Just ensure to perform inverse operations carefully and
consider the direction of inequalities when multiplying or dividing by negative numbers.

What are some real-world applications of solving
inequalities like 10 + 2w = 22 and 5w - 8 > -12?

Such inequalities can model scenarios like budget limits, resource allocations, or
thresholds in business and engineering problems where variables need to satisfy certain
constraints.

Additional Resources

Mathematical Inequalities: Unlocking Solutions for 10 + 2w = 22 or Sw - 8 > -12

Mathematics often presents us with inequalities that seem complex at first glance but
unravel into straightforward solutions with the right approach. In this article, we delve
into the solution process for two inequalities: 10 + 2w = 22 and 5w - 8 > -12. These
inequalities are fundamental in algebra, and understanding their solutions enhances
problem-solving skills and mathematical reasoning.

Understanding the Basic Concepts of Inequalities

Before diving into the specific inequalities, it’s important to revisit what inequalities are
and how they differ from equations.

What Are Inequalities?

Inequalities are mathematical statements that compare two expressions, indicating that
one is greater than, less than, or possibly equal to the other. The common inequality
symbols include:

- > (greater than)

- < (less than)

- = (greater than or equal to)
- = (less than or equal to)

Why Are Inequalities Important?



Inequalities are vital in various fields such as economics, engineering, and sciences, where
they define constraints, limits, or ranges for variables.

Solving Inequalities: General Approach

The process generally involves:

1. Isolating the variable on one side of the inequality.

2. Applying inverse operations (addition, subtraction, multiplication, division).

3. Being cautious during multiplication or division by negative numbers, as this reverses

the inequality sign.
4. Expressing the solution as an interval or a set.

Deciphering the Inequality: 10 + 2w = 22

Let's explore the first inequality in detail.
Step 1: Isolate the term with the variable
Starting with:

\[ 10 + 2w \geq 22 \]

Subtract 10 from both sides to simplify:
\[ 10 + 2w - 10 \geq 22 - 10 \]

\[ 2w \geq 12\]

Step 2: Solve for \( w)

Divide both sides by 2:

\[ \frac{2w} {2} \geq \frac{12} {2} \]

\[ w\geq 6\]

Solution: The set of all real numbers \( w ) such that \( w \geq 6 \).
Step 3: Express the solution

In interval notation:

\[ [6, \infty) \]

This indicates all real numbers starting from 6 and extending infinitely to the right.



Understanding the Second Inequality: 5w - 8 >
-12

Now, let's analyze the second inequality.

Step 1: Isolate the term with \( w )

Starting with:

\[ 5w - 8 > -12\]

Add 8 to both sides:

\[5w-8+ 8 >-12 + 8]

\[ 5w > -4 \]

Step 2: Solve for \( w)

Divide both sides by 5:

\[ \frac{5w}{5} > \frac{-4}{5} \]

\[ w > -\frac{4}{5} \]

Solution: The set of all real numbers \( w\) such that \( w > -\frac{4}{5} \).
Step 3: Express the solution

In interval notation:

\[ \left( -\frac{4} {5}, \infty \right) \]

Combined Solution: The Logical OR Condition

The original problem involves an OR condition:
> "What is the solution for 10 + 2w = 22 OR 5w - 8 > -127?"
This means that w can satisfy either one of the inequalities or both.

How to Combine Solutions



- The solution to the first inequality is: \( w \geq 6 \)
- The solution to the second inequality is: \( w > -\frac{4} {5} \)

Since the overall statement uses OR, the combined solution encompasses all w values that
satisfy at least one of the inequalities.

Visualizing the Solution Sets

- The first inequality covers the interval [6, «)
- The second inequality covers \(\left( -\frac{4} {5}, \infty \right)\)

Union of solutions:
\[ \left( -\frac{4} {5}, \infty \right) \cup [6, \infty) \]

Since the second interval starts at \(-\frac{4}{5}\) and extends to infinity, and the first
starts at 6, which is within the second interval, the union simplifies to:

\[ \left( -\frac{4} {5}, \infty \right) \]

Implication: Any \( w \) greater than \(-\frac{4} {5}\) satisfies at least one of the
inequalities.

Summary of the Solution

| Inequality | Solution Set | Interval Notation | Explanation |

I I I I |

| 10 + 2w = 22 | \(w \geq 6 \) | [6, =) | All \( w ) from 6 upwards satisfy the first
inequality. |

| 5w -8 > -12 | \(w > -\frac{4}{5} \) | \( \left( -\frac{4} {5}, \infty \right) \) | All \( w )
greater than \(-\frac{4}{5}\) satisfy the second. |

Combined solution for the OR condition:
\[ \boxed{w > -\frac{4}{5}} \]

This covers all real numbers greater than \(-0.8)), satisfying at least one inequality.

Practical Implications and Applications

Understanding and solving such inequalities isn't just an academic exercise; it has real-
world applications:



- Engineering: Defining acceptable ranges for physical parameters, such as stress limits or
temperature thresholds.

- Economics: Establishing feasible investment ranges or consumption levels.

- Data Science: Setting thresholds for classifications or decision boundaries.

- Operations Research: Optimizing resource allocation within constraints.

Tips for Solving Similar Inequalities

1. Always do inverse operations carefully: Addition/subtraction first, followed by
multiplication/division.

2. Be cautious with negative coefficients: Multiplying/dividing both sides by a negative
reverses the inequality sign.

3. Express the solution clearly: Use interval notation or set notation for clarity.

4. For compound inequalities with OR/AND: Find individual solutions and then combine
appropriately.

Advanced Considerations: Compound Inequalities
and Their Solutions

The example discussed is relatively straightforward. However, more complex inequalities
involve multiple steps or combined conditions.

Example of a Compound Inequality:

\[ 3w + 4 < 10 \quad \text{and} \quad 2w - 3 > 1\]
To solve:

-For\(3w +4 <10\):

\[ 3w < 6 \Rightarrow w < 2 \]
-For\(2w-3>1)\):

\[ 2w > 4 \Rightarrow w > 2 \]

Combined with AND:

\[ w < 2 \quad \text{and} \quad w > 2\]

This is impossible; hence, no solution exists for the combined inequality.
Using OR instead:

\[ w < 2 \quad \text{or} \quad w > 2\]



Solution covers:

\[ (\\infty, 2) \cup (2, \infty) = \mathbb{R} \setminus \{2\} \]

Conclusion

The process of solving inequalities like 10 + 2w = 22 and 5w - 8 > -12 exemplifies
foundational algebraic techniques. When approached systematically—isolating variables,
considering the direction of inequalities during multiplication/division, and combining
solutions thoughtfully—the process becomes intuitive and manageable.

In our specific case, the overall solution set for the OR condition is all real numbers
greater than \(-\frac{4}{5}\), which underscores the importance of understanding union
of solution sets.

Whether in academic exercises, real-world problem-solving, or advanced mathematical
modeling, mastering the art of inequality solutions empowers you to interpret and define
constraints effectively. As you continue to explore more complex inequalities, remember
that patience, careful step-by-step reasoning, and clarity in expressing solutions will serve
you well.

Happy solving!
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